We study the charge correlations between charm mesons produced in 500 GeV π − − N interactions and the charged pions produced closest to them in phase space. With 110,000 fully reconstructed D mesons from experiment E791 at Fermilab, the correlations are studied as functions of the Dπ − D mass difference and of Feynman x. We observe significant correlations which appear to originate from a combination of sources including fragmentation dynamics, resonant decays, and charge of the beam.
While the production of heavy quarks can be calculated in perturbative Quantum Chromodynamics (QCD), the evolution of these quarks into hadrons remains one of the most challenging aspects of nonperturbative QCD. Correlations between charm mesons and the charged pions produced closest to them in phase space provide information on how quarks evolve into hadrons. Fragmentation dynamics [1] , resonances [2] , and beam effects can each produce such correlations. The relative importance of these mechanisms must be determined from data. Qualitatively, D * * decays produce the same correlations.
The charge of the beam particle can also lead to charge correlations. Using a π By comparing the charge correlations of different species of charm mesons and antimesons with associated pions, and by studying them as functions of Feynman
x (x F ) of the charm meson, one can hope to disentangle some of these processes.
Evidence of such correlations between B mesons and associated light mesons, ascribed to resonances, has been observed in Z 0 decays at LEP by the OPAL collaboration [3] . In this letter, we report the first observation of fragmentation and beam-related production correlations for charm mesons.
We use Among these combinations, the pion that forms the smallest invariant mass difference (∆m min ) with the D decay products is selected as the associated pion.
We define the correlation parameter α as
where
and N i (Dπ q ) denotes the number of charm mesons for which the selected pion has the charge q. In the absence of correlations α is zero, and in maximally correlated cases it is unity.
We first study the Dπ correlations as functions of ∆m min for ∆m min < 0.74 
where N Table 1 .
The statistical and systematic errors assigned to the final measurements, shown first and second respectively, are also given in Table 1 
where the dilution factor d +∓ denotes the probability that a true D + π ∓ combination is reconstructed as a D + π ± . The results from this technique are consistent with those reported in Table 1 Varying some of the JETSET fragmentation parameters to reproduce our inclusive
− production asymmetries as a function of x F , as described in ref. [6] , leads to results consistent with those in Table 1 . A fundamentally different model of hadron production might change the differences between the d's discussed above by a few times 0.01, which would in turn change the measured correlation parameters. Further beam-related studies with Monte Carlo data suggest the correlation asymmetries cancel under neutral beam conditions and are in fact symmetric. This is effectively accomplished when the combined particle and antiparticle correlations are computed. In Table 1 , we show the combined and symmetrized correlation param- 
